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ABSTRACT

cchange raie as a guide to setting the
official exchange rate. Ideally, policymakers would set the exchange rate at the level that would

balance trade and sustainable capnital flows--that level is referred to as

id a 1

[

he equilibrium exchan
In practice, it is difficult to identify the equilibrium exchange rate, particularly in countries that have
experienced macroeconomic volatility and/or structural change. In this context, where parallel markets
for foreign exchange exist, it is natural to consider the parallel rate as a proxy for the equilibrium

exchange rate, since it is set directly by the market. The paper develops an analytic model to explore

the relationship between the paraliel exchange rate and the equilibrium rate. It is determined that oniy
under a fairly narrow set of circumstances will the parallel rate be set at a level close to the
equilibrium exchange rate. The paper then compares the evolution of official and paralle! exchange
rates over time, in a large sample of different countries, to provide a feel for the pplicability of the

previously-derived theoretical results.
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L. Introduction

Determining the appropriate level at which to set the exchange rate is a challenging problem for any
country pursuing a managed or fixed exchange-rate policy. Ideally, a country would set its exchange rate at the
real equilibrium rate, that is, the rate consistent with internal and external balance (the latter referring to balance
between trade and sustainable capital-account flows). Even in relatively stable and mature industrial economies,
however, the real equilibrium level of the exchange rate is usually difficult to identify. In developing countries
subject to macroeconomic instability and/or structural change, this identification is even more difficult. The
deiermination of the equilibrium reai exchange raie is especiaily uncertain if the economy is in the midst of trade
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ihat promise o change previously exisiing reiations beiween irade performance

the benefit of being determined in a free market, and hence is not obviously contaminated by the distortionary
effects of government policy. Multiple exchange rate arrangements, formal and informal, legal and illegal, were

the norm for developing countries until very recently. Even though an increasing number of countries have

unified their exchange rates, often as part of a larger liberalization effort, parallel foreign exchange markets have

“The authors are Correspondent, The Economic Times and Senior Economist, Division of International
Finance, Board of Governors of the Federal Reserve System respectively. We are grateful (o Lawrence
Hinkle, Peter Montiel and Steve O’Connell for helpful comments and suggestions. This paper was prepared
as a chapter in an edited voiume, Lawrence Hinkle and Peter Montiel, eds, Exchange Rate Managenent in
Low Income Couniries: Meihodologies for Empirical Anaiysis, under preparation by the Worid Bank. The
views expressed in ihis paper are ours and do not necessariiy refieci ihose heid by the Board of Governors,
the World Bank, The Economic Times or other members of their staffs. We are responsible for any and all
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not disappeared as yet. Nigeria, which has never successfully unified its exchange rate, is a prominent example

in Africa; in Venezuela, which unified its exchange rate ir parallel market eme

the reimposition of capital controls.

exchange rate, however, various factors complicate the relationship between the parallel market rate and the real
equilibrium exchange rate in an economy. First, while the parallel market for foreign exchange may not itself be
ocontrolled by the government, conditions in that market are likely to be affected by government policy. Relative
supplies and demands for foreign currency in the parallel market will be altered by the level of the official
exchange rate, the extent to which exchange and trade controls are enforced, and the government's formula for
rationing foreign exchange receipts to importers. Second, because the parallel exchange market represents an
asset market as well as a trade-related market, the parallel market rate is likely to reflect expectations, political
concerns, capital flight, and other factors not directly associated with the real equilibrium exchange rate. Hence,
only under a relatively narrow set of circumstances will the parallel market rate serve as a useful guide to
determining the equilibrium value of the official exchange rate.

In this paper, we explore the determinants of the parallel market rate in order to assess its usefulness as
a guide to measuring the equilibrium value of the official real exchange rate. The plan of this paper is as
follows. In Section II, parallel exchange markets are defined more specifically and various characteristics of
parallel exchange markets are described.? Section III addresses the issue of the unification of exchange markets
and the appropriate target for the official exchange rate. In Section IV we review a simple theoretical model of
parallel exchange markets to shed light on how parallel market rates are determined in relation to both official
exchange rates and equilibrium exchange rates. Section V compares the evolution of parallel and official real

exchange rates over time to provide a feel for the applicability of the theoretical results presented in the previous

®For general surveys of the issues associated with parallel markets for foreign exchange, see Agenor
(1992) and Kiguel and O'Connell (1995).



section. Section VI concludes.
I1. Essential Characteristics of Parallel Exchange Markets
II.1 Basic Definitions

A parallel foreign exchange market system is one in which transactions take place at more than one
exchange rate and at least one of the prevailing rates is a freely floating, market-determined rate (the parallel
exchange rate). (Kiguel and O'Connell, 1995) Parallel market systems represent a subset of the broader category
of multiple exchange rate regimes, which refer to any regimes in which two or more exchange rates are applied
to the same currency. Many developing countries have applied separate, fixed exchange rates to different types
of transactions, but this practice is, in essence, equivalent to a single exchange rate coupled with different taxes
or subsidies (depending on the transaction). By contrast, a parallel market for foreign exchange is distinguished
by the fact that the paraliei exchange rate is determined freely in the market. Usuaily, the official exchange rate
in parallel market systems is pegged by the authorities at a particular fixed (or crawling) rate, although in
principie the official rate couid be fioating as weli. Additionaiiy, it is frequentiy -aithough not aiways - the case

that the official exchange rate applies to current account transactions, while the parallel market rate, whether legal

transactions are made. Trade barriers, quantitative restrictions, or high tariffs alone are not in themselves

sufficient to give rise to a parallel exchange market. While such controls may affect the demand or supply of
foreign currencies, they will not drive a wedge between exchange rates for different transactions, as long as
foreign exchange is freely available for all transactions at an official or market-determined exchange rate. A
parallel market arises when the government limits the amount of foreign exchange that can be bought or sold for

particular transactions, causing excess demand or supply to spill over into a parallel market, or authorizes that

exchange rates for certain transactions be pegged and for other transactions be floating.



I1.2 Legal and Illegal Systems

Parallel exchange rate systems may be legal or illegal. When the parallel market for foreign exchange
is legal, it is often referred to as a dual exchange rate (DER) system. In these cases, most current account
transactions take place at a pegged commercial rate, and capital account transactions at a market determined
financial rate. A number of countries have experimented with DER systems of varying duration. Some countries
maintained official dual exchange rates for long time periods, such as Belgium (from 1957 to 1990) and the
Dominican Republic (until 1993). The parallel market, in these countries, was used to insulate the rest of the
economy from short term capital flows. France (1971-74) and Italy (1973-74) adopted dual rates for a short
period following the collapse of the Bretton Woods system as a transitory measure. Argentina, Mexico and
Venezuela adopted DER regimes in the 1980s in the wake of balance of payments crises and huge capital
outflows.

Tllegal parallel market systems emerge when private agents attempt to evade restrictions on the price or
quantity of foreign exchange transactions. lllegal markets were the norm in most of Africa, and South Asia, as
well in several Latin American countries, especially through the 1980s. The parallel markets were generally
tolerated by the authorities, with some exceptions. For example, the threat of enforcement, and penalties was
significant in Ghana prior to 1983, but these efforts fell by the wayside later on, and the coverage of the parallel
market grew, as did the parallel premium (Kiguel and O’Connell, 1995). In Sudan, trading on the parallel market
was a capital offence, and enforcement was attempted between 1970 and 1990. But even the threat of capital
punishment did not totally wipe out the parallel market, though it may have been a factor in the very high
premium observed in Sudan.

In principle, there is little difference, in terms of macroeconomic implications, between legal and illegal
systems. In either case, free-market transactions in foreign exchange take place alongside controlled price-
transactions. This means that in either legal or illegal systems, there are incentives for transactions to spill over

or "leak" from one market into the other. These leakages may tend to undermine the parallel exchange rate
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system, depending upon how rigidly exchange controls are enforced.
I1.3: Parallel Markets in the 1990s

A great many countries have experimented with parallel exchange arrangements at various times. These
arrangements have included formal, legal dual rates as well as illegal “black” rates. However, the incidence of
such arrangements has been declining in the 1990s, as an increasing number of developing countries have sought
to unify their exchange rates, often as part of a larger structural reform effort which includes liberalization of the
external accounts. Even partial convertibility of the currency, for current account purposes, for example, leads
to progress towards unifying the exchange rate.

Observers frequently view the incidence of restrictions on international transactions as evidence of
prevalence and importance of parallel exchange markets. According to IMF reports, about one-half of the member
countries impose restrictions on payments on transaction on the current account; over three-quarters do so on
capital account payments (Table 1). However, the mere existence of restrictions does not necessarily imply the
.cxistence of significant parallel markets, since these are qualitative data, with two values - yes and no, and so do
not capture either the intensity of restrictions or the effectiveness of enforcement. Therefore, using the existence
on payments restrictions would result in an overestimate of the prevalence of parallel markets fore foreign
exchange.

Parallel markets are likely to be unimportant, and the parallel premium low, when the payments
restrictions and capital controls are either minimal or not enforced. For example, South Africa imposed capital
oontrols in 1985, following massive capital outflows, and re-introduced a dual exchange rate system at that time.
But the parallel premium has remained modest - the median premium was 4.4 per cent for the period 1980-89,
and declined to 2.3 per cent during the period 1990-94 (Ghei, Kiguel and O’Connell 1996) - which would be
considered to a unified exchange rate regime under the definition in Section 5 below. There are several other
examples of countries with extremely low premia, including Thailand, Malaysia and Indonesia, with median

premia varying from -1.5 to 3.4 per cent (Ghei et al, ibid).
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Tabie 1
Incidence of Payments Restrictions among IMF Member Countries
1980 1994
Current Account 51.77% 51.69%
Capital Account 78.01% 77.53%
1

At the present moment, parallel exchange rate arrangements are to be found in developing countries only;
Belgium, which was the last developed country with dual exchange rates, moved to a unified exchange rate in
1990. Parallel exchange rates were a feature of one half of our sample of twenty-four developing countries at

the end of 1994 (see Table 2)* . Parallel exchange rate arrangements were even more widespread in developing

countries in the 1980s - every country in our sampie had more than one exchange rate in 1985. Our sampie
includes countries where significant parallel markets existed for some time, and includes most of the more
important developing countries, outside eastern and central Europe and the former Soviet Union

Parallel markets have had different degrees of longevity. Argentina Mexico and Venezuela had legal
dual rates that were expected to be temporary. All three created dual rates and then unified within the period,

1980 to 1994, though a parallel market did re-emerge in Venezuela in 1994, as discussed above. Other Latin
American countries moved to multiple rates or unified within the same period. In the African and Asian
countries, by contrast, parallel markets were more long lived. A few of these countries unified their exchange rates
in the 1990s, but major exceptions remain - mostly in Africa, including Nigeria, Kenya and Zambia.

The level of the parallel premium has decreased, on average, in the countries with parallel exchange rate

arrangements. We find lower premia in 1994 relative to 1985 in many cases, for our sample. For a selected group

*The sample is drawn from a World B banx research project, “Macroeconomic Impiications of Muitipie

x:.xcnange Rates in Developing Countries”. A volume based on the project, “Paraiiei Excnangc Rates in
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Overall, there are indications that developing countries are moving in the direction of unified exchange
rates. The number of countries with significant parallel markets has declined, and the gap between the official

and the parallel rate is steadily decreasing in most of the countries that still have parallel rates.

1.4 Rationale for Parallel Market Systems

Parallel market systems emerge for different reasons in different countries. There is one legitimate

LIRS W <t

rationale for a sysiem in which curren 0

t account

ansactions are conducted at a pegged rate and capital account

adopted in response to strong, temporary capital outflows resulting from balance-of-payments crises in the 1980s,
and this did, to a certain extent, protect their economies from excessive, transitory depreciations of the exchange
rate. However, the dual markets were retained long after the financial crises had passed. Moreover, even after
the crises had passed, the parallel rates continued to be more depreciated thap the official rates; in a dual rate
system designed to protect the economy from exchange rate variability-—as opposed to a system designed to target
the official rate at a level persistently more appreciated than what the market would set--the parallel rate would
be expected to fluctuate both above and beiow the official rate.

even less consistent with the best rationale for the existence
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A iga prémiuim Country is wnere tie median premium exceeds SU per cent. The {efm “moderaie
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premium” is applied (o countries with median premium between 10 and 50 per cent. A median level of less
than 10 per cent puts a country into the low premium category. The time period examined in 1970 - 1994
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of such systems. Frequently, exchange controls were tightened in these countries as a gradual overvaluation of
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creation of parallel markets to evade such controls, even in the absence of strong capital account pressures.
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domestic economy from transitory fluctuations.
I1.5 Economic Function of Parallel Markets

We have identified two central economic functions of parallel exchange markets. When parallel rates
emerged following a balance of payments crisis, as was the case in much of Latin America, the parallel market
was used primarily to finance capital flows in and out of the country. There was very little rationing in the market
for trade transactions, as foreign exchange supply was usually enough to satisfy demand. On average, the
premium of the parallel rate relative to the official rate was quite moderate in these cases - though there were
occasional spikes when the premium was very hxgh But these spikes reflected temporary macroeconomic crises,
not a drastic and persistent misalignment of the real exchange rate.

Precisely the opposite was true in the case of most African countries. In the prototypical case, foreign
exchange rationing grew more stringent over time as the official exchange rate became increasingly overvalued.
Importers who lacked access to ever scarcer foreign exchange through the official channels, tumed to the parallel
market to obtain foreign exchange for trade transactions. The parallel premium grew to very high levels, and
stayed there, as the official rate became more and more overvalued. Ghana is the textbook example for this, when
by the end of the 1980s, the official exchange rate was so overvalued that it became irrelevant for most
transactions; even domestic prices and inflation reflected the parallel, not the official rate (Chibber and Shaffik,
1991).

II1. Unification of Exchange Rates to a Single Equilibrium Rate
Observers have identified various negative consequences of exchange controls and the parallel markets

that they engender. A non-exhaustive list would include, first, the fact that exchange controls allow the
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monetary, and commercial policies--without losing all their international r €s, ihereby distorting reiative
prices in the economy and inhibiting the growth of exports. Second, because paralle! market fegimes often

involve the rationing of foreign exchange at subsidi
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exchange controls encourage the development of rent-seeking behavior among private entreprene
the introduction of exchange controls, which by their nature are hard to enforce and profitable to evade, tends to
promote a culture of law evasion among private entrepreneurs that may spill over into other areas such as tax
compliance or adherence to other economic and financial regulations.

Inresponse to these and other adverse effects of exchange controls, an increasing fraction of developing
ol 1 BN

ved o dismantle exchange controls and unify their exchange markets. Some paraiiei markets

were abandoned either because they were no longer needed (when the crisis was over) or because they were no

longer effecnve that is, rampant evasion of exchange controls undermined the system

lal Iy, 242 = v WiV Oy Ouvall.

(including Tanzania, Ghana and India) moved to legalize their parallel markets as a transitional measure while
easing restrictions on current account transactions - as a step on the path to unification of the exchange rate. In
those cases, unification has been part of a larger structural reform effort aimed at liberalizing markets overall.

Because the emergence of a parallel market usually reflects the existence of an excess demand for foreign

exchange at the prevailing official exchange rate (so that foreign exchange must be rationed by the authorities),
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equilibrium concepts, the "short-run” and "long-run" equilibrium exchange rates, which are more
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in another chapter in this volume.® The long-run equilibrium exchange rate is that rate which equates the trade

*Peter Montiel, "The Theory of the Long-Run Equilibrium Real Exchange Rate".
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balance with sustainable net capital flows, when fiscal, monetary, and commercial policies are "normal" and
sustainable, when foreign asset holdings are equal to their desired levels, and when no exchange controls are in
place. The short-run equilibrium exchange rate, by contrast, is the level of the exchange rate that equates the
trade balance to net capital flows--that is, equates the supply and demand for foreign exchange--given current
settings of economic policy and current demands for foreign capital, regardless of whether either are at their
normal levels; as in the case of the long-run equilibrium rate, the short-run equilibrium real exchange rate is
defined as that which induces balance-of-payments equilibrium when no exchange controls are in place.

The short-run equilibrium real exchange rate may differ from its long-run value for innumerable reasons.
For example, starting out in an economy where both the exchange rate and other government policies are at their
sustainable, long-run settings, the imposition of extraordinary import barriers, by reducing the effective demand
for foreign exchange in the foreign exchange market, will cause the short-run equilibrium real exchange rate to
appreciate relative to its long-run level. Conversely, expectations of a future devaluation or political disruption
will lead to a temporary heightened demand for foreign assets that will lead the short-run equilibrium real
exchange rate to depreciate in relation to the long-run equilibrium rate.

By definition, as long as the official exchange rate is at its short-run equilibrium level, there will be no
imbalance between demands and supplies for foreign exchange. Therefore parallel exchange markets, to the
extent that they reflect an excess demand for foreign exchange under current economic policies, are associated
with real official exchange rates that are overvalued--that is, appreciated--with respect to the short-run real
equilibrium exchange rate. However, successfully sustaining a unification of the exchange market probably
requires that the real official rate be set to its long-run equilibrium value, not its short-run value. Moreover, it
probably requires that other elements of government policy, in addition to the exchange rate, be changed as well.

To see this, consider an example in which the authorities have imposed very high quantitative restrictions
(QRs) on imports, thereby reducing the effective demand for foreign exchange and appreciating the short-run real

equilibrium exchange rate relative to its long-run level. At the same time, assume that the authorities have also
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set the official exchange rate at a level that is even more appreciated than the short-run equilibrium rate, so that
in response to an excess demand for foreign exchange, the authorities ration dollars and a parallel market
emerges. In this example, devaluing the official exchange rate to its short-run equilibrium level would unify the
exchange markets, but would leave much of the distortion associated with the QRs untouched. A fully successful
unification therefore would entail dismantling the QRs and devaluing the real official exchange rate all the way
to its long-run equilibrium level.

In practice, some countries might not regard it as feasible, within a short period of time, both to devalue
their exchange rate to its long-run equilibrium level and to adjust inappropriate fiscal, monetary, and commercial
policies as well. They may fear the inflationary and distributional consequences of a very large "maxi"
devaluation, and may face strong political pressures against changing particular aspects of government policy,
particularly trade barriers that benefit certain vested interests. In such a case, the authorities might attempt to
implement a gradual process of unification, moving the official rate toward its long-run equilibrium value even
as they adjust associated economic policies in the appropriate direction as well.

Whether the authorities intend to implement either a gradual or a rapid unification, they will need to
identify the long-run equilibrium value of the real exchange rate, and, as noted in the introduction, this task will
be fraught with considerable uncertainty. Under these circumstances, the prevailing parallel exchange rate
appears as an obvious proxy for the equilibrium rate, and the authorities might naturally consider the parallel rate
to be an appropriate target toward which to move the official rate, either gradually or all at once. As shown in
the following section, however, there are many factors that could cause the parallel rate to diverge significantly
from its long-run equilibrium value, making it, in many instances, an inappropriate target for the official exchange
rate.

IV. A Simple Model of Parallel Exchange Rate Determination
This section presents a simple partial equilibrium model to illustrate how the parallel market exchange

rate is determined in relation both to the official exchange rate and to the long-run equilibrium exchange rate, that
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is, the rate that would produce equilibrium in the balance of payments under normal, sustainable policy
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and intuitive, while hopefully highlighting the most important features influencing the parallel market rate.
IV.1 Basic Setup

Consider a small open economy trading in two goods, a non-domestically consumed export good and a
non-domestically produced import; the world prices of both goods are fixed and set to unity. To focus on
developments in the external sector, we assume it to be small relative to the domestic economy, so that the
analysis describes the operation of the parallel exchange market in partial equilibrium. Therefore, the output of
a non-traded good and its price are considered fixed as well. We assume for convenience that the US dollar is
the only foreign currency traded.

Turning to the parameters of government policy, it is assumed that monetary and fiscal policies are at
their long-run, sustainable levels, and moreover, for analytical convenience, there are no tariffs, subsidies, or other
commercial policy interventions. (The role of import barriers will be examined later.) Therefore, in terms of the
definitions introduced in the preceding section, the short-run real equilibrium value of the exchange rate is, at least
initially, the same as its long-run value. The official exchange rate E (measured in terms of domestic currency
per dollar) is pegged at an overvalued level relative to the equilibrium rate. Therefore, at that level of the
exchange rate, the flow demand for dollars (to be elaborated below) exceeds their flow supply. Exporters are
required to surrender their dollar earnings to the central bank at the official rate E. Importers purchase dollars

from the central bank, which rations dollar sales OS, based on the amount of export revenues surrendered to the

central bank OX, according to the central bank rationing function:

$The model and its exposition are based on the analysis presented in Kamin (1993, 1995).
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priced at the parallel market rate EP emerges. We follow the conventional stock/flow approach to exchange ra

determination in positing that in the long run, the parallel rate moves so as to equate flow demands for dollars
by importers with flow supplies for dollars by exporters. That is, in the long run EP is set so as to balance the
private sector's current account. In the short run, on the other hand, the parallel market rate is assumed to move
exclusively to set the portfolio demand for dollars equal to the stock of dollars outstanding, so that at any given

moment, the private current account may be out of balance.

iV.2 The Paraliei Market Rate in Long Run Current Account Equilibrium
) § ¥ /RS S Ry PIPUIUII SEPY. Sy <7y IR | J I, R G G S S U S URE 1.3 SIL.) - e
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The current account (or flow) demand for dollars is a derived demand for imported goods. Arbitrage
ensures that the price of the import will be the same, whether purchased from a legal importer with access to
official foreign exchange or from a smuggler using dollars purchased in the parallel market.” In either case, the
price of imports will be set equal to its marginal cost, the parallel market rate E® (since by assumption, the foreign

currency price is set to unity). Therefore, the private demand for imports, as indicated in equation 3 below,

7 e €F, A that reate~tinng el lacely avaded Tha 1
We assume that there are no tariffs and that restrictions on SMuggling are costiessiy evaded. 1ne iatter
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depends (negatively) upon the domestic currency price of imports EP relative to the price of non-tradeables P*.?

D = D(E?P/P") = D(e?), D()<0 A3)

whara aP ic tha raal narallal avrhanaoa rata
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The current account (or flow) supply of dollars derives both from under-invoiced dollar earnings--that

while holders of import licenses have an incentive to over-invoice, this does not add to the total supply of dollars

to the private sector, which is fixed by the central bank's rationing function ( equation 1), Let X represent the

S = $X + 0S(0X) = X + OS((1-$)X) @)

Exporters maximize domestic currency profits subject to rising marginal costs of production--which we
assume to be related to the price of non-traded goods--as well as rising costs associated with the under-invoicing

share ¢. We can derive the supply curve for total exports as a function of the weighted average of the real (non-

tradeables price deflated) official (e) and parallel market exchange rates (e?)’

X = X(de? + (1-Pe), X()>0 ®

The under invoicing share ¢ can be shown to positively depend upon the real parallel market premium:

n N

= dplef-e), ¢()>0 (6)

%In principle, import demand is a function of income as well. Since, in this partial equilibrium model,
income is considered to be fixed, we do not include it explicitly in the demand function.

’See Kamin (1993) for details.
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For a given value of the real official rate e, a unique real parallel market rate e will equate dollar

demands and supplies in equilibrium:

D(e?) = X + 0S(0X) Q)
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central bank will resell all surrendered export receipts OX = (1-0)X to licensed importers, after it extracts any

-7 e

foreign exchange needs of the government (assumed to be invariant to the exchange rate) Ds1°

L.t A

0S(0X) = OX - D% = (i-§)X - D @®)
Therefore, equation 7 can be rewritten as
D(?) = bX + 1-d)X - D& =X - D$ = X(beP+(1-d)e) - D¢ 9

Figure 1 below depicts various different equilibria in the paraiiei exchange market, depending upon the

value of e set by the authorities. The DD curve depicts equation 3, the private demand for foreign exchange as
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function of eP; its location also is a function of e, since both e® and e affect the total quantity of exports supplied.

e*

ta

the long-run equilibrium real exchange rate, that is, t

 level of the real exchanoe rate that would clear
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-

market - set total demands for foreign exchange equal to total supplies - in a unified foreign exchange market.

Note that when the official exchange rate is set equal to e*, the parallel rate also must equal e*.'! In other words,

rancictant wwith aconmntinng i Chall 710748\ are A NlAceenl. 7100 AN
11118 18 CONSISCnl wiul assuiiplions i Sncik \17i/v) U INUWAR \ 170%4).
'We know this because if
D(e*) = X(e*)-D#
in a unified exchange market, and if in a parallel market system,

D(eP) = X(deP + (1-0)e*) - D8,
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when the official exchange rate is set at its equilibrium value, there is no current-account motive for the

emergence of a paraiiel foreign exchange market, since there is no excess demand for foreign exchange at the

eanl macallal cnta A8 n can ]l et a2
We now consider the effects on the real parallel rate of a real appreciaiion of the officiai rate. Assume
itieg allow the official rate e ta annraciata tn an avarvaliad laval o - oM Dann.on VEURE DU
that the anthorities allow the official rate ¢ to appreciate to an overvalued level e,< e*. Because this lowers the

profitability of exports, the su pply

curve SS shifts inwards, creating an excess demand for foreien exchange at

that rate. This puts upward pressure on the foreign exchange value of the dollar in the (now emergent) parallel
market, causing the parallel exchange rate to depreciate from e* to e?, .12

Hence, in cases where the emergence of the parallel market reflects the overvaluation of the official
commercial exchange rate, the parallel market rate, on average, is likely not only to be more depreciated than the
commercial rate, but it probably is more depreciated than the long-run equilibrium exchange rate as well.
Various factors are likely t0 deiermine the extent to which the parallel rate is more depreciated that the
equilibrium exchange rate. As Fxgure 1 makes obvious, the more overvalued the official exchange rate, and so
the greater the extent to which the SS curve shifts inwards, the greater will be the gap beiween the paraiiei rate
and the equilibrium rate. It also is straightforward to show that the gap will be greater, the more elastic are
exports and the less elastic are imports with respect t

The extent to which export surrender requirements are enforced plays a key role in determining the value
of the parallel exchange rate, as well. Recall that total exports are a function of a weighted average of the real
official and parallel exchange rates. If foreign exchange regulations are tightly enforced, export under invoicing
will be limited, reducing the under invoicing ratio ¢ and thereby increasing the weight placed on the official

exchange rate. In this case, the overvaluation of the official exchange rate depresses total exports significantly,

reducing the suppiy of foreign exchange to the parallel market, and depreciating the real parallel market exchange

then it is obvious by inspection that the second equation is satisfied for e? =e*,

®This result is consistent with that found by Nowak (1984),
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rate substantially relative to the equilibrium rate.
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~ ratio will be higher, the weighted average exchange rate will be more favorable for exporters, and total exports

smaller gap relative to the equilibrium rate. At an extreme, as to some extent occurred in some African countries,
the official exchange rate becomes so widely evaded as to become irrelevant to most economic decisions. In this
context, most trade is routed through the underground economy, and the parallel exchange rate may become a
reasonably accurate guide to the long-run equilibrium rate.

Finally, the value of the parallel exchange rate in long-run equilibrium is likely to be influenced by the
extent to which barriers to imports (above and beyond merely rationing official sales of foreign exchange through
exchange controls) are enforced. The above analysis assumes that once importers acquire foreign exchange,
whether officially or from the black market, they may use that financing to freely import goods. However, if the

| authorities impose high import barriers and they are well-cnforécd, so that smuggling is costly, this will act to
reduce the demand for foreign exchange in the black market--that is, the DD curve shown in Figure 1 would shift
inwards and to the left. This reduced demand, in tum, would cause the short-run real equilibrium exchange rate
to appreciate relative to its long-run value, since the long-run equilibrium value of the real exchange rate is
predicated on the absence of extraordinary commercial policies of this sort. The imposition of the barriers also
would lead the real parallel exchange rate to appreciate relative to the case where import barriers are not enforced.
For sufficiently tight controls on imports, the real parallel rate could also be more appreciated than the long-run
equilibrium real rate.
IV.3 The Parallel Market Rate in Short-Run Portfolio Equilibrium

The results described above are likely, at best, to hold on average over relatively long periods of time.
In the very short term, the stock of dollars held by the private sector is considered to be fixed, since it takes time

to accumulate or decumulate dollars through current account imbalances; during this short run, the parallel market
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rate conventionally is modeled as being determined by the portfolio-based demand for dollars. This portfolio
demand depends upon the relative expected rates of return to holding dollars and domestic assets, which are
influenced by anticipated inflation, other aspects of macroeconomic performance, and political events as well.
The volatility of such expectations largely explains the high volatility exhibited by most freely floating exchange
rates, including parallel market exchange rates.

For a simple theoretical exposition, assume that private sector agents hold two assets in their portfolio,
dollars and domestic currency. Following Dornbusch et. al. (1983), the desired ratio of the domestic currency
value of private sector dollar holdings to the nominal domestic money supply (M) is modeled as a function of the

expected rate of depreciation of the black market rate (the » denotes percentage change):

14 A
E’B _ o@", o()>0 (10)

or, dividing through by non-traded goods prices,

e?B o M
— = @(Ep), m = (ll)
m bn
N
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requirements of both portfolio and current account equilibrium. In addition to the portfolio equilibrium condition

described above, Figure 2 depicts the lo

that the stock of dollars B held by the private sector is unchanging. This curve, denoted dB=0, is vertical, since
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for any given officiai exchange rate, a singie vaiue of the paraiiel market rate e? ciears the private current

while the diagonal line--the "stable saddle path"--indicates the path by which B and eP converge toward
equilibrium, should they start out outside of equilibrium.

We now consider the effects on the parallel market rate of a rise in inflation--say, from 0 to 20 percent--
leading to higher rates of nominal depreciation of the official and parallel exchange rates. This is an important
example, since many countries that imposed exchange controls experienced increases in inflation and other
measures of macroeconomic voiatility at about the same time, particuiarly in Latin America (and Turkey).

As shown in Figure 3, the increased expected level of inflation—and hence of nominal depreciation of

iio of dollars to domesiic currency, causing the

A Aacien o~ I ~L
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portfolio balance curve to shift upwards. Equilibrium dollar holdings shift from B, to B,, while the equilibrium

real parallel market rate remains unchanged. However, in order to accumulate additional dollars

1G111d411, U,

current account must shift into surplus temporarily, which in turn requires a temporary depreciation of the real
parallel exchange rate. Hence, at the moment of increased inflation expectations, the parallel market rate jumps
from initial equilibrium at (1) to the new stable saddle path at (2). After this, the accumulation of dollars through
the current account surplus reverses the depreciation of the real parallel market rate until the system returns to
equilibrium at (3).

in the exampie depicted above, the reai paraiiei exchange rate becomes, for a time, more depreciated than

-

its own equilibrium ievel (conditional on ihe value of the real officiai raie). {(As a resuit of these temporary capital
&

"®For simplicity, this analysis abstracts from the interest payments associated with net asset holdings, as
well as from the wealth effects of asset holdings on import demand. In the presence of interest payments or
wealth effects, the dB=0 curve would not be vertical, since the value of the parallel market exchange rate that

cleared the private current account would depend upon the stock of dollar holdings B.
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outflows, the short-run equilibrium exchange rate in a unified market also would depreciate relative to its long-run
equilibrium level.) Since the equilibrium level of the parallel exchange rate is likely, as shown in Section II1.2,
to be more depreciated than the long-run equilibrium rate in a unified exchange market, this means that the
parallel rate during periods of macroeconomic volatility and capital outflows will be more depreciated still.
Hence, during periods of macroeconomic volatility and heavy capital outflows, the parallel rate is likely to be a
particularly biased guide to setting the appropriate level of the official exchange rate.

In fact, because of the asset market function of the parallel exchange market, the parallel market rate can
trade at a large premium over the official rate, even when the official rate is close to its long-run equilibrium
value, that is, the value that equilibrates the balance of payments in "normal” macroeconomic circ;,umstances. As
noted above, this is because during periods of heavy capital outflows, the short-run equilibrium real exchange
rate in a unified exchange market may depreciate relative to its long-run level; if the official exchange rate
remains at that ( i.e. equilibrium) long-run level, an excess demand for foreign exchange will develop that will
cause a parallel market premium to emerge. The Latin American countries' experiences with exchange controls
may fit this scenario. As will be discussed further below, in various of these countries, a combination of factors
led to a balance-of-payment crisis in the 1980s. The governments responded to this crisis by depreciating the
official exchange rate, but because of the size of the capital outflows triggered by the crises, the parallel market
rates in these countries depreciated still further.

Finally, we should underscore the fact that even if the real parallel market exchange rate, on average over

long periods of time, were a good indicator of the long-run equilibrium real exchange rate, the value of the real

p@_gallel market rate at anv cinole noint in time wonid hkg!y
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be an extremely unreliable proxy for that equilibrium
rate. This is because the parallel market exchange rate, like any other asset price, depends upon highly volatile
portfolio demands, and hence is itself highly volatile. This volatility may be seen quite easily in the charts of the
official and parallel exchange rates presented at the end of this paper. Hence, aside from the fact that the parallel

rate is likely to be a biased indicator of the long-run equilibrium exchange rate, it is also, unless averaged over
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very long periods, likely to be a highly uncertain or inaccurate indicator of the equilibrium rate as well.!*

V. Trends in Official and Parallel Real Exchange Rates
1at the paraliel exchange rate is likely to be more
depreciated than the long-run equilibrium real exchange rate, unless (1) macroeconomic factors inducing capital

ara Mnr'u Fnrnnﬁl nnr‘lnr

Q {2\ tha
S aiC POGLx 1 \J) ul

ra nra hinh traanet o .-_.-_.. shane
wiv alyv lllsll llllwll vaillicld uidat

are well enforced. To evaluate these hypotheses, we would, ideally, compare the path of the parallel exchange
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real exchange rate in order to gauge the extent to

which the parallel rate may serve as a useful guide to determining the equilibrium exchange rate and , therefore,
in setting the official rate.

Unfortunately, the equilibrium real exchange rate is a theoretical construct which must be estimated, not
a measured quantity for which data exist. Moreover, even in a unified market, the ~empirical estimation of the
equilibrium real exchange rate is no easy task. Estimating the equilibrium rate is a highly involved process
requiring strong assumptions about the operation of the current and capital accounts, as well as the estimation
of stable trade and payments relationships over time"’,

Estimation of the long-run equilibrium real exchange rate for a wide set of countries, in order to compare
those exchange rates to actual parallel rates, would go beyond the limited scope of this paper. As a first step

toward identifying where parallel market rates stand in relation to long-run equilibrium real exchange rates,

“Based on an optimizing model of the parallel market exchange rate, Montiel and Ostry (1994) come to
much the same conciusion. They find that in the transition between steady-state equilibria in response to a
productivity shock, the parallel market premium may move both above and below zero, and hence is "an
unreliable indicator of the sign and magnitude of real exchange rate misalignment.”

16 adin tha I3 Na
A number of @pmachud have been tried in the literature. ucvtua_]cuau \177.} 1 uscs a 50110141

equilibrium model that factors in changes in terms of trade to estimate the equilibrium real exchange rate and
the extent of overvaluation in the CFA countries; Baffes et al (1995) construct an econometric model using a

variety of macroeconomic fundamentals for several of these countries; Ahlers and Hinkle (1995) follow a
trade elasticities approach in their estimation .
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however, it makes sense to compare levels of the parallel rate to levels of the official rate, averaged over long
periods of time. This comparison may be informative, since over sufficiently long periods, the balance of
payments must on average be at a sustainable level. Additionally, it may be useful to compare the level of the
real official exchange rate during periods when exchange controls are in effect, and hence parallel markets exist,
to periods when exchange markets are unified. Such comparisons may shed light on the factors that motivated
the imposition of exchange controls, which in turn may have implications for the relationship between the parallel
and equilibrium real exchange rates.

A complicating factor in using averages of actual exchange rates as proxies for equilibrium exchange

ates is that for most countries, the nrocess of develonment and structural change will cause the lon
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equilibrium exchange rate to change over time. In that sense, a long period average of actual real exchange rates

may yield, at best, an average of long-run real equilibrium exchange rates over that period. With this caveat in

mind, however, we still believe that empirical comparisons of actual official and parallel exchange rates can yield
useful insights.

First, our analysis will focus on averages of exchange rates across a large set of different countries.
Therefore, even if long-run real equilibrium exchange rates follow particular trends in each individual country,
the average long-run real equilibrium exchange rate for the sample as a whole may be more stationary. Second,
our analysis focuses upon comparison of different types of exchange rates--official and parallel--during different
regimes--with and without exchange controls. Therefore, our results will be vulnerable to misinterpretation
mainly if the timing of exchange control periods in the sample coincide with particular movements in long-run
equilibrium reai exchange rates. While we believe, as discussed above, that exchange control periods are likely
to coincide with systematic movements in short-run equilibrium real exchange rates, as a result of temporary
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To make these comparisons, we gathered data on the official and parallel exchange rates for a sample
of 24 developing countries (See Appendix 1 for the complete list). Of these, twelve are from Latin America, ten
are African and two are South Asian. The sample is based on one chosen for an earlier World Bank research
project on the macroeconomic implications of multiple exchange rates (see footnote 3 above). The sample is
considered to be fairly representative - geographically and with respect to the alternative paths of evolution of
the parallel market. The sample does include most of the more prominent developing countries with significant
parallel markets, outside eastern and central Europe and the former Soviet Union. The basic data set is the one
used in Ghei and Kiguel (1992). We added three African countries - Algeria, Malawi and Sudan ; and extended
the data set to the last quarter o f 1994.

To meaningfully compare levels of exchange rates over time, we first corrected the data for changes in
prices by calculating real exchange rates. There are a number of empirical definitions of the real exchange rate
(see Hinkle and Nsengiyumva (1995) for a detailed discussion). We use the bilateral real exchange rate between
the country we are examining and the United States (local currency per US dollar-an increase in the exchange
rate indicates depreciation). The consumer price index is used as a proxy for domestic prices; the US producer

price index for world prices.

E.PUS

(12)

where e is the real exchange rate, E, the nominal exchange rate, is the local currency value of U.S. dollar, PY
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' It is conceivable that the use of a bilateral exchange rate, using the US producer price index as a proxy

for world prices may bias our results, in view of the significant movements of the US dollar vis-a-vis other
industrial countries during the 198Qs. Regults of tests for sensitivity with respect to choice of foreign price
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index are presented in Appendix 3, for a sub-sample of countries for the period 1979-94.
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The data used are end of quarter, for the period from 1970 through 1994'7, The real official exchange

rate is indexed so that 1985 Q1 is equal to 100. The real parallel market exchange rate is indexed so that its value

- +nn

in 1985 Q1 is equai to 100 pius the premium (in percent) of the parallel rate over the official rate in that base

For each couniry, mean and ihe median average vaiues are caicuiated for the foilowing: e, the official
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that is, when exchange controls were in effect; e**, the official non-unified real exchange rate, for the periods

when exchange controls were in effect and ex

ange ma arkets were not unified: an

exc .. asiia dawwD VY WAL AAV/L VALLIL

rate during periods, if any existed, when exchange markets were unified,
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defined to have taken place if the absolute value of the parallel rate deviates less than 3 per cent from the official

rate for at least 4 quarters. The non-zero number is to take into account measurement errors, since the official and

parallel rates are from different sources (see tables).

A cross-oountry summary of our calculations of the four real exchange rate categories described above,

based on mean averages of the exchange rate data for each separate country, is presented in columns 1 through

Lomm 2l R T | =
1

abie 3 for the whole sampie, as weii as two subsets. For the countries
in each subset, we present the mean, median, and standard deviation of the real exchange rate. In columns 5

though 9 of Table 3, we calculate various rati of the data shown in columng 1 throush 4 and serform bin
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sign tests to determine whether these ratios differ significantly from one. The Pr (Ho is true) row indicates the
probability that the observed configuration of ratios would be observed, if the null hypothesis - that the ratio were
equal to 1- were true.

The regional groupings were chosen in order to test our hypotheses concerning the different motivation
and function of parailel markets in different regions. In Latin America and Turkey, exchange controls were

4 cad = on
’

imposed, pariicuiariy in the 1980s, in situations of macroeconomic and balance-of-payments crisis leading to

17 : PSS TN
The official exchange rates and prices are from IMF, International Financial Siatistics. Th paraiiel
exchange rates are from World Currency Yearbook and International Currenc y Analysis, Inc
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strong capital outflows. In these countries, pressures from capital flight are likely to have caused the parallel rate
to depreciate well above the long-run equilibrium real rate, even if the official exchange rate was not especially

overvalued reiative io its iong-run equiiibrium vaiue. African and South Asian countries, on the other hand,

> parallel rate is likely to be more depreciated than the

VW UV 2iavaw U

long-run equilibrium rate in this context as well, unless exchange controls are poorly enforced and/or well-
enforced import barriers effectively curtail the demand for foreign exchange.
V.2 Comparisons of Period Averages

We now compare the real parallel rate eP to various proxies of the equilibrium real exchange rate. The
first possible proxy for the equilibrium RER we consider is e, the average RER for a period of twenty five years.
As may be seen in column 5, e¥/e, on average, is greater than 1, with a mean of 1.64 for the entire sample. In fact,
there is no country in our sample for which the average real parallel market exchange rate was more appreciated
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unified). To the extent that the average official rate, when averaged over a sufficiently long period, is a good
proxy for the equilibrium real rate, this suggests that the parallel rate is a biased indicator of the equilibrium rate,

However, using the average RER for the entire period may be misleading, since it includes periods with
exchange controls as well as when the exchange market is unified. When exchange controls are in place, the
nominal price of foreign exchange is set by the authorities, and access to foreign exchange is determined by
quantitative rationing. Hence, the official real exchange rate during periods of exchange control is likely to be
more appreciated than the equilibrium real rate. It may be more appropriate to use the RER averaged over
periods of unified exchange markeis - that is, €® - as a proxy for the iong-run equilibrium RER.
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differences between Latin America and Turkey, with a mean of 1.58, and Africa and Asia, with a mean value of
1.05 (which is not significantly different from 1). Hence, to the extent that e® is a good proxy for the long-run
equilibrium real exchange rate, e? appears, on average, to have been close to the long-ruh equilibrium exchange
rate in Africa and Asia, but much more depreciated than the long-run equilibrium level in Latin America and
Turkey. This may seem surprising, given the far higher average parallel premia that have been observed in much
of Africa; as shown in column 7, the ratio of the parallel market rate to the official rate during periods of
exchange control averaged 1.85 for Africa and Asia but only 1.42 for Latin America and Turkey.

The strong differences in ef/e", the ratio of the parallel rate to the unified official rate, between 4Laﬁn
America and Africa appear to be related to equally marked differences in the evolution of the official exchange
rate between the two regions. As indicated in column 9, in Latin America and Turkey, the real official exchange
rate tended to be more depreciated during periods of exchange controls than during periods when the exchange
markets were unified; the mean ratio of e**/e® was 1.12, with 9 of the 12 countries having ratios greater than 1.
This is consistent with our view that in Latin America and Turkey, unsustainable policies resulted in
macroeconomic disequilibrium, which, in turn, triggered capital outflows which depreciated the short-run
equilibrium real exchange rate (a relationship that would hold in a unified exchange market) relative to its long-
run level. The government did depreciate the official exchange rate, but not by as much as the short-run
equilibrium rate depreciated. Therefore, an excess demand for foreign exchange developed, causing the parallel
rate to depreciate as well. As macro pressures eased, capital outflows moderated and reversed themselves, leading
to an appreciation of the short-run equilibrium exchange rate and facilitating the unification of exchange markets.

In contrast to Latin America and Turkey, in the African and South Asian countries in our sample, the real
official exchange rate tended to be more appreciated when exchange controls were in place than when exchange
markets were unified. As shown in column 9, for Africa and South Asia, the ratio of e*"/e® was only .65, with
all 5 countries in this grouping showing ratios less than 1. This evidence, while qualified by the low number of

observations in the sub-sample, supports our speculation that the emergence of a parallel market in Africa and
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Asia was typically the result of an appreciation of the real official exchange rate relative to the long-run
equilibrium rate. Authorities chose, for a variety of reasons, to ration foreign exchange while maintaining an

overvalued real exchange rate. As the extent of overvaluation increased, often foreign exchange rationing
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Considering how overvalued the real official exchange rate was in many African and the South Asian

markets were unified. Section IV.2 showed that, all else equal, the more overvalued was the official exchange
rate, the more undervalued would be the parallel rate relative to the long-run equilibrium rate. Therefore,
unification presumably would have required African and Asian government to devalue their official exchange
rates to a level that was not as depreciated as the prior level of the parallel rate.

_In addressing this issue, it is important to point out that we have a very small sample to examine - only
5 countries in our sample in the subset, Africa and South Asia, unified their exchange rates. In two of these five

cases (Egypt and Tanzania), the ratio is greater than 1. Additionaily, as we pointed out in Section IV.2, there are

factors that may lower the paraliel rate relative to the level predicied by the basic model. First, consider the case
when under invoicing, , is high because exchange controls are not effective - when enforcement is lackadaisical

official rate would need to be depreciated to the level of the forme
Ghana is an excellent illustration for this (Chibber and Shaffik (1991)).

A second factor that might appreciate the parallel market rate relative to the level predicted by the basic
model might be the strong enforcement of import controls. This would cause the premium to be low, even if the

official exchange rate is maintained at a substantially overvalued level compared with the long-run equilibrium

exchange rate, since effective import controls reduce the demand for foreign exchange and thereby appreciate the
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short-run equilibrium exchange rate. Then, if unification is associated with import liberalization, thereby
depreciating the short-run real equilibrium exchange rate, the official exchange rate will have to depreciate by
a large amount if excess demands for foreign exchange are to be eliminated. This scenario would lead to a ratio,
o4 el g

at would be low compared with the predictions of the basic modeli ouilined in Section IV.2. India is the

=

best example for this -unification of the exchange rate took place in 1993 as part of a larger liberalization effort,
requiring a greater devaluation of the official exchange rate than would have been the case in the absence of
import liberalization.

Table 3: Full Period Statistics, Ratios and Binomial Sign Tests

1 2 3 4 5 6 7 8 9
Official | Parallel | Official | Official | Ratio, | Ratio, Ratio Ratio, Ratio,
Real ER | Real ER | ER with |[ERwhen| ete | e™e | eve™ | evter | emrer
Country 1970-94 Par. mkt| unified 2/1 3/1 273 2/4 3/4
Latin America and Turkey 7
Mean _ 8252 121.02] 85.13] 76.91 1.46 1.03 1.42 1.58 1.12
“|[Median 69.101 115.011 69.431 64.66 1.24 1.06! 1.36 1.32 1.10
Std Dev 26.17) 24291 4771 27.28 0.36 0.26 0.34 0.39) 0.16
Number < 1 O 3 0 0 3
Number > | i2) 9 12| 12, 9|
Pr (H, is true) 0.0002] _ 0.019] 0.0002] 0.0002]  0.019)
Africa & Asia
Mean 120.04] 222.82] 117.94] 195.24] 1.82 0.98 1.85 1.05 0.65
Median 103.56] 186.64f 101.56] 267.03 1.78 1.00! 1.81 097 0.57
Std Dev 4599 111.76| 45.03] 85.81 0.58 0.02 0.58 0.18 0.12]
Number < 1 O 12 O 3 5
Number > | 12 0 12 2 0
Pr (H, is true) 0.0002] 0.0002] 0.0002] 0.500] 0.031
All countries
Mean 101.28] 171.92] 101.53] 111.71 1.64 1.01 1.64 1.43 0.99
Median 91.38] 131.33] 91.100 86.24 1.52 1.00f 1.54 1.36 1.07
Std Dev 41.600 99.81] 40.40{ 74.67 0.50 0.04] 0.51 0.38 0.25
Number < 1 0 15 0 3 3
Number> 1 24 S 24 4 9
Pr (H, is irue) 0.000§ 0.153 0.000% 0.006] 0.500%

Source: IFS, World Currency Yearbook, Currency Analysis Inc, various issues, authors calculations.
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V.3 The Official Exchange Rate after Exchange Market Unification

The issues related to unification can be further examined by considering what happens to the official
exchange rate at that time. We have twenty observations of unifications. In some cases, a country has two
episodes of dual exchange rates, with a period of unified exchange rates in the interim; these are treated as two
separate observations. Some countries have never unified, and therefore are not represented (see Appendix 2 for
the complete list). The composition of the unification data set is quite different from that used in Table 1. Firstly,
three-quarters of the observations are from the experience of unification in Latin America; only three out of the
twenty observations are for Africa, with the two South Asian countries completing the count. The very small
sample means that the subsets results are to be interpreted with caution for the Africa and South Asia subset.

In Table 4, we look at the mean, median and standard deviation of three variables: the average official
RER for the year before the unification (10), the average official RER in the year following unification (11) and
the average parallel rate for the year preceding the unification (12). We calculate two ratios, of the post-
unification official RER to the pre-unification RER, e ,,/e**,,; and the ratio of the post unification official (and
sole) RER to the pre-unification parallel rate, e®,,/e®,,. As before, we report the mean, median and standard
deviation for all variables as well as the results of binomial sign test for the ratios.

The results are consistent with the findings reported in table 3. The ratio of the post- to pre-unification
official exchange rate, e",,,/e™,,, is approximately equal to one for the whole sample. Again, aggregation
obscures the difference in results between the two subsets. The ratio, e, /e™,, is (very) slightly less than 1 for
Latin America and Turkey, suggesting a small appreciation in the RER following unification. This is consistent
with the idea than capital inflows resumed as the macro crisis was alleviated, appreciating the short-run real
equilibrium exchange rate and allowing the authorities to appreciate the real official exchange rate while
simultaneously unifying the exchange markets. The ratio is slightly greater than 1 on average for Africa and Asia,
as the exchange rate was devalued following unification. Again, this is consistent with the observation that in

these countries, official exchange rates during the exchange control period were overvalued relative to their long-
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and Bolivia, the average ratio is less than 1 for all countries. This result also is unambiguous for the Latin
America and Turkey subset. On the other hand, the ratio e",,,/e?,, does not appear to be significantly different
from one for the African and Asian sample, which is consistent with results described above--average unified
official exchange rates appear to be close to the average level of the parallel rate in Asia and Africa. -

Table 4: Unification Episodes - Statistics, Ratios and Binomial Sign Tests

10 11 12 13 14

Official RER, | Official RER, | ParallelRER, | €, /e™,, € /e,
Country Year, unif-1 Year, unif+1 Year, unif-1 11/10 11/12
Latin America & Turkey ’
Mean 85.15 85.62 109.31 1.00, 0.83
Median 81.99 75.74 101.98 0.98 0.87
Std Dev 29.89 33.19 54.88 0.09 0.15
Number < 1 9 15
Number > 1 7 1
Pr (H, is true) 0.576 0.001
Africa & Asia . .
Mean 183.67 201.504 203.81 1.08! 0.98
Median 172.71 155.21 180.99 1.11 0.94
Std Dev 71.92 87.56 85.81 0.12 0.13
Number < 1 i 4
Number > 1 4 1
Pr (H, is true) 0.188 0.188
All countries —
Mean 108.61 113.21 131.81 1.02 0.86
Median 99.42 83.77 118.08 1.00 0.90
Std Dev 60.60 71.42 75.28 0.11 0.16
Number < 1 10 19|
Number > 1 11 2
Pr (H, is true) 0.500 0.0001

Source: IFS, World Currency Yearbook, Currency Analysis Inc, various issues, authors calculations.



32
V1. Conclusion

We now summarize the most important findings presented in our paper. To begin with, our theoretical
analysis indicated that when the emergence of a parallel exchange market is motivated by the overvaluation of
the official exchange rate relative to the long-run equilibrium real exchange rate, the parallel market rate is likely,
on average, to be more depreciated than the long-run equilibrium real exchange rate. The gap between the parallel
rate and the long-run equilibrium rate is likely to be smaller, to the extent that export receipt surrender
requirements are not well-enforced, and to the extent that barriers to imports and other commercial policies that
tend to appreciate the short-run equilibrium real exchange rate are well-enforced.

Moreover, our theoretical analysis indicated that even if the official exchange rate is set at its long-run
equilibrium level, a parallel market may arise in order to meet the demands of residents seeking to augment their
holdings of foreign assets. During the period when foreign assets are being accumulated--that is, when capital
flight is occurring--the parallel exchange rate will be more depreciated than its own equilibrium value, and hence
probably more depreciated than the long-run equilibrium exchange rate for the economy as a whole. Additionally,
because the parallel market rate is an asset price, and exhibits the volatility that is characteristic Qf all asset prices,
the value of the paraliei raie at any given moment is likely to be a particuiariy poor indicator of the iong-run
equilibrium exchange rate.

Thiese considerations suggesi that on balance, the paraiiei raie is likely to be more depreciaied than the

long-run equilibrium real exchange rate, and hence the official exchange rate in a unified exchange market will

1e Moy : 11al rata £ A
in general best be set at a level that is more appreciated than the pricr parallel rate (averaged over a sui

period). In this paper, we did not compare actual parallel exchange rates to estimates of the long-run equilibrium
rate in different countries, owing to the difficulty of estimating equilibriu
we compared multi-year averages of real parallel rates to real official rates in a sample of 24 developing countries,
and made a number of useful ﬁndinés.

First, we found that for the sample as a whole, the real parallel market rate was uniformly more
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depreciated than the official exchange rate, even when the official rate was measured only during periods when

the exchange markets were unified. During periods when the exchange market is unified, and there are no

PRPIORE S | PRy PRPSURIGE PR SR R . ] e fre s e -
cxchange controls to bridge the gap between supplies and demands for foreign exchange, the official exchange
rate is more likely to be close to the long-run equilibrium rate on average. Hence, this represents partial evidence

that the parallel rate tends to be underv

ng-run equilibrivm exchange rate.

Second, we found important differences in the relationship between parallel and o exchange rates

alavvs

among different subsets of our country sample. In Latin America and in Turkey, the emergence of parallel

exchange markets appears to have reflected a sharp depreciation of the short-run equilibrium exchange rate

relative to its long-run value, not the appreciation of the official exchange rate from its long-run equilibrium

vaiue. in those couniries, the paraiiei rate was ciearly depreciated compared with the official exchange rate during

periods when the exchange markets were unified. However, the undervalued nature of the parallel rate does not

ne. lisnts £ ¢h €6 ninl - b —a
ar to have reflected the gvervaluation of the officia

iative o the iong-run equilibrium reai
exchange rate during periods of exchange controls, since the official exchange rate in this subset was on average

more depreciated during the periods when exchange controls were in effect than in the neriods when markets wer

)
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unified.
We surmise that a combination of internal and external shocks led to macroeconomic turbulence and
capital flight in Latin America and Turkey, mainly in the 1980s. These developments, in turn, depreciated the

short-run equilibrium real exchange rate relative to its long-run level. While the authorities depreciated their
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rate, they were overvaiued
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relative to the short- 2 CRCAHANET Markeis. AS a resuit, e

-run equilibrium rate, thereby giving rise to paral
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parallel rates probably were even more undervalued relative to the lon

m equilibrium rate than were the o
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rates.
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Third, we found that the African and South Asian countries in our sample better fit our preconception
that the emergence of parallel exchange markets reflects the overvaluation of the official exchange rate relative
to its long-run equilibrium value. Among the few countries in this subset that experienced periods of unified
exchange rates, the real official exchange rate clearly was more appreciated during periods when exchange
controls were in effect than in penods when exchange markets were unified. This suggests that in contrast to the
Latin America and Turkey case, the real appreciation of official exchange rates in Africa and South Asia, relative
to long-run equilibrium values, was the main factor underlying the emergence of parallel markets.

On the other hand, in Africa and South Asia, the parallel exchange rate was not significantly more
depreciated than the official exchange rate during periods when markets were unified--put another way, when
exchange markets were unified, the authorities had to depreciate the official rate all the way to the level of the
former parallel rate. The relative similarity of parallel and unified official exchange rates underscores the fact
that in the case of some African countries, exchange controls may have been so poorly enforced that the parallel

.rate effectively mimicked the role of the official rate in a unified exchange market. Additionally, in some Asian
countries, well-enforced import barriers constrained the demand for foreign exchange when exchange controls
were in effect, thereby appreciating both the short-run equilibrium exchange rate and the paraliei rate; exchange

markets were unified at about the same time as import barriers were lowered, making it necessary to depreciate

not ha an inannrnnriata nravye for tha lano_mm anuﬂibn’nm nvnhn o et ) n“d hCﬁC€ nnu}d % a sliid

generally, the parallel market rate would seem to represent an upper bound, in terms of local currency per dollar,

on the appropriate level of the official exchange rate.
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Appendix 2
Table 2.A: Unification Episodes

Country | 10 11 12 13 14

e{nu, t-1)0fficial RER ofu ¢+1)Official RER! e(p,t-1)Parallel RER |  ofu t+1)/e(nu,t-1) e t4+1)e(p,t-1)

Year, Unification-1 | Year, Unification+1 | Year, Unification-1 11/10 11/12

Mean !Tviédiilii Mean Median | Mean Median | Mean Median | Mean Median
Latin America and Turkey
Argentina 76.45 69.89 74.17 75.55] 147.95| 1i41.42 0.97 1.08 0.50 0.53

Argentina 26.52| 26.41] 2603} 2593] 29.40] 29.04 0.98 0.98 0.89 0.89

Bolivia 126.58| 126.10] 136.51] 136.50| 135.79| 134.01 1.08 1.08 1.01 1.02

Bolivia 125.96] 126.17] 128.00] 127.70] 134.21| 134.36 1.02 1.01 0.95 0.95

Brazil 60.01] 59.92| 59.30| 59.08] 64.74] 65.17 0.99 0.99 0.92 091

Chile 58.23] 57.82] 64.18] 64.31] 65.00( 65.32 1.10 1.11 0.99 0.98

Colombia 99.421 99.68] 83.77] 84.26! 104.46/ 104.28 0.84 0.85 0.80 0.81

Dom Rep 57.21 56.98 56.12 56.36 61.18 60.92 0.98 0.99 0.92 0.93
Ecuador 126.11] 126.18| 126.39{ 127.84; 141.07| 140.06 1.00 1.01 0.90 0.91
Mexico 103.69] 110.30] 10698 106.10{ 114.40{ 115.15 1.03 0.96 0.94 0.92
Mezxico 87.53 88.01 76.20; 75.50 92.51 93.2% 0.87 0.86 0.82 0.81
Peru 04.50; 63.59 75.28 75.01| 132.37; 146.55 i.17 1.17 0.57 0.51
Uruguay 68.78 68.40 67.09 67.18 80.93 81.16 0.98 0.98 0.83 0.83
Venezuela| 128.77] 108.14| 149.58| 149.64] 277.38] 272.90 1.16 1.38 0.54 0.55
Turkey 64.49 65.59 57.84| 58.19 68.11 68.22 0.90 0.89 0.85 0.85
Turkey 88.19 87.38 82.40 83.32 99.50| 97.95 0.93 0.95 0.83 0.85
Africa and Asia

Egypt 172,711 171.70! 155.21/ 156.55| 180.99| 176.55 0.90 0.91 0.86 0.89
Ghana 212.66] 212931 266.211 271.591 217.60! 223.52 1.25 1.28 1.22 1.22
Tanzania 305.99| 306.85| 340.09] 334.37| 361.34| 355.90 1.11 1.09 0.94 0.94
India 120017 119.88) 138.24| 13899/ 141.04! 14095 1.15 1.16 0.98 0.95
Pakistan 106.97, 106.40, 107.73; 108.31; 118.08; 116.50 1.01 1.02 0.51 .53
Latin America & Turkey

Mean 85.15 83.81 85.62 85.78| 109.31] 109.36 1.00 1.02 0.83 0.83
Median 81.99| 78.63 75.74] 75.52| 101.98] 101.12 0.98 0.99 0.87 0.87

Std Dev 29.89| 28.91| 33.19| 33.22| 54.88] 54.17 0.09 0.13 0.15 0.15

Mean | 183.67| 183.55| 201.50{ 201.96/ 203.81| 202.68 1.08 1.09 0.98 0.99
Median 172.71] 171.70{ 155.21] 156.55| 180.99| 176.55 1.11 1.09 0.94 0.94
Std Dev 71.921 7241 87.561 86.23 85.81 84.65 0.12 0.12 0.13 0.12
All countries

Mean 108.61{ 107.56{ 113.21} 113.44; 131.81] 13158 1.02 1.04 0.86 0.87
Median 9942, 95.68; 83.77 84.26; 118.08; 116.50 1.00 1.01 0.90 0.91
Sid Dev 60.60; 60.74; 7142 71.13] 75.28] 74.31 0.ii 0.13 0.i6 0.16
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Appendix 3: Sensitivity of Results to choice of Real Exchange Rate

The trends in section V are estimated using the US producer price index as a proxy for world prices.
This may bias the results, particularly for time periods when movements in the US real exchange rate diverge

-

se of other industrial couniries, as they did over much of the 1980s. We estimate the

: ey teanda_waiohtad o ntasnl ennal avahomon mnban faas T.LI._ 12 ——
same ratios as in Table 3, Siig trad -wclshicd multilateral real czu.haugc Taics (bw Tables 3.A and 3.B
below)

The data were available in the International Financial Statistics database, of the IMF, for only ten of

the twenty-four countries in our sample, for the time period 1979 to 1994. While it would be possible to
calculate multilateral real exchange rates for all the countries in the sample, for the period under
consideration, this would be a laborious process. Further, this data set covers a shorter time period than the
one used in the study (1970 to 1994). However, the real US $ bilateral rate would have diverged significantly
from the trade weighted mtﬂtilatcfal rate primarily in the 1980s; this data set includes the period of interest.
Therefore, we use the smaller daia set readily availabie to compare the vaiues obtained for the ratios we

calculate using the bilateral real exchange rate with those for available trade weighted, multilateral real

The use of multilateral exchange rates yield estimates of the ratios under consideration that are
remarkably similar to those obtained using bilateral results. The one result that is different is the binomial
sign test for the ratio, €*/e*. The probability that Ho is true is much higher when the multilateral rate is used.
This is probably due to the very small sample: just five observations. The orders of magnitude do not differ
markedly for the measures of central tendency.

The choice of a bilaterai real exchange rate would not seem to impact on the results in any significant
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some instances where the differences in the values using the different real exchange rates are more than trivial
(see Table 3.B, particularly Uruguay (columns 8 and 9, and Nigeria). If the analysis is to be done for a single

country, the use of the trade-weighted muitilaterai reai exchange rate wouid be preferabie. For a sample as

neen s

large as the one in this study, the itages of using the bilateral real exchange raie are greater.
Table 3.A: Comparing Bilateral and Multilateral Exchange Rates
1 2 3 4 5 6 7 8 9|
Officiai | Paraliel | Official | Officiai | Ratio | Raiio, | Ratio, | Raiio, | Katio,
Real ER|Real ER| ERw/ | ERwhen | &/ e"e erfe™ efe" e"/e"
1979-94 Parmkt| unified
Variable e eP e™ e" 2/1 in 2/3 2/4 3/4
CQuivrmmarey Qtatictiace
Jwiiiilial DLALLILIVO
Mean
Bilateral 118.09] 191.01] 118.69 87.68 1.55 1.01 1.55 1.62 1.19]

Multilateral | 175.73] 279.88] 172.69| 149.36 1.53]  1.00] 156 150  1.10
Median )
Bilateral 106.28| 168.57| 104.21]  72.18] 136 100 136/ 160l 119
Multilateral | 132.80| 186.09| 124.66| 103.88] 1.38]  1.00] 140/ 154/  1.12

CQtandard Naviatinn

W LELIUGLA A/ Y I aUVLL

..... 1 £A s

Bilateral 54.66] 116.71 54.10 35.74;  0.37 0.06 0.42 0.25 0.31
Muitiiaterai 120.95] 230.58] 117.96 10442 0.37 0.07 0.43 0.30 0.33
Binomial Sign Tests

Number <=1

Bilateral 0 0 2
Multilateral 0 8 0 1 3
Number >1

Bilateral 10 4 10 6 4
Muiiiiaterai i0 2 10 5 3
Pr(H, is true)

Bilateral 0.0001 0.377) 0.0001] 0.0156] 0.3438
Multilateral 0.0001 0.055| 0.0001{ 0.1094] 0.6563

Source: IFS, World Currency Yearbook, Currency Analysis, Inc, various issues, authors calculations.
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